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In conclusion, the temperature a t  the surface of the ground 
has been shown to be markedly dependent upon local condi- 
tions. Many of these local conditions are under the control 
of man, and a better understanding of them would result in 
beneficial returns to the agriculturist. 
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- SUN-SPOT PERIOD AND THE TEMPERATURE AND 
RAINFALL OF JAMAICA. 

By MAXWELL HALL, Qovernment Meteorologiet, dated December 6,lW)l. 

At Kingston, Jamaica, the' usual meteorological instru- 
ments were read from June, 1880, to the end of 1886, at  7 a. m., 
3 p. ni., and 11 p. m., mean local time, and the mean of the 
three readings was assumed to be the mean of the twenty- 
four hours. From January, 1887, to March, 1899, when the 
weather service was closed, the instruments were read at  7 
a. m. and 3 p. m. only, and no means for the twenty-four hours 
were taken. 

From the hourly readings of a very fine barograph regis- 
tering almost continuously by photography, it appears that 
the above assumption as to the daily averages was correct as 
far as barometric pressure was concerned, but from the ther- 
mograph recently kept by the United States station at  Half- 
way Tree near Kingston, it appears that the assumption was 
not correct for temperature. 

Careful investigation shows that the average daily tempera- 
ture may be determined by the use of either one of two for- 
mule, which we will call A and B: 

(A) Mean temperature of the24 hours = ~ - lo, where 

M and m are the maximum and minimum readings, respec- 
tively ; 

7 a. in. + 3 p. m. 
2 

(B) Mean temperature of the 24 hours = 9 

As we are unable a t  present to decide which is the better 

M + in 
2 

of the two, without hesitation we take a t  once- 
mean temperature of the twenty-four hours = d + B  . 

a 
The following table gives the means for the eighteen com- 

plete years that the service was in existence ; the readings were 
taken by Mr. Robert Johnstone, and the errors of the instru- 
ments were checked from time to time by means of a ther- 
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mometer verified at  Kew, England, three times during the 
eight years. 

The thermometers were placed in a Stevenson's screen on 
a grass lawn about 60 feet above sea level. 

Summarry of Kingalon man imnpwat~iraa for sclcch gar.  
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Dec. 10 
Feb. 7 
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Feb. 4 
Jan. W 
Feb. 8 

*Mar. 17 
Mar. 9 
Dec. 81 
Jan. 15 
Jan. 18 
Nov. 18 

........... 
*And December 7. t And July 17 and September 81. 

The first thing to be noticed is the break in the 7 a.m. 
readings. From 1881 to 1889 the mean is 76.5O; from 1890 
to 1898 the mean is 73.7O. During the first nine years the 
screen was as well exposed as possible; during the last nine 
years i t  was exposed on the Parade Gardens, which had beeu 
recently planted with ornamental shrubs of all kinds. Of 
late years these shrubs have grown to be treee, and have caused 
anxiety as to the exposure of the screen, but it appears that 
the exposure was bad a t  first, and has not become worse with 
the growth of the trees. It is to be noticed, however, that 
the daily maximum temperatures, which occur shortly after 
noon, are in no way affected by the ornamental shrubs or 
trees. The sun is then vertical, or nearly so, and of coarse 
the screen is exposed to its full blaze. This also applies to 
the 3 p. m. readings. Again, the minimum readings have not 
been affected. It is therefore to be hoped that the mean tem- 

peratures, as computed by the formula - + ', are not greatly 

in error. Rut when we look down the maximum column we 
me surprised to find that the two lowest results occur in.18S.P 

2 

FIG. 1.-Sun spots, temperature, and rainfall for Jamaica. 
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and 1893 near the times of the sun-spot maxima, and that 
the highest result occurs in 1889 at  the time of the sun-spot 
minimum. 

These effects are reproduced in the twenty-four hour mean 
temperature column, but without doubt we ought to look to 
the mean of the daily maxima throughout the year to show 
any variation in the intensity of solar radiation. This may 
be done in the same manner that the connection between the 
sun-spot period and the rainfall in Jamaica * was shown, by 
taking the mean of any thrbe years as the mean of the middle 
year, and thus reducing the irregularities. Applying this 
process to the mean maximum temperature we get the follow- 
ing table: 

Mean madmum tempraturea (moothed). 

1882 ............................................ 86.8 
1883 ............................................ 86.5 
1884 .................. ......................... 86.7 
1885 ................... ........................ 87.4 
18 W............................................ 88.1 
1887 ............................................ 88.7 
1888 ............... ............................ 88.9 
1889.. . .... . . . . ... . :.. . . .. . . . . .. . . . . . . .. . . .. ... 88.8 
1890. .. ... . . . .. . . . .. . . . .... . . . . ... . . . .. . . . . .. . . 88.3 
1891 ............................................ 87.4 
1892 ............................................ 56.9 
1893 ..............., ............................ 86.6 
18 M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86.9 
1895 ....... .................................... S7.3 
1896 .............................. ...._....... 87.7 
1897.. . .. .. .. . . . . ... . . .. . .. . . ... . .. .. .. .. .. .. . .. 87.5 

It seems advisable to give in fig. 1 the three curves for sun- 
spot frequency and .mean maximum temperature and rain- 
fall in Jamaica, the two latter curves being smoothed by 
taking the mean of the results for any three years as the 
mean result for the middle year. 

I n  the rainfall curve irregularities will be noticed! as shown 
by the dotted curves. From the middle of 1887 to the middle 
of 1890 the rainfall was less than i t  should have been. From 
the middle of 1891 to the end of 1895 it was greater than it 
should have been. 

Attention is strongly called to these irregularities, because 
in 1892 it was assumed that the curve would recover its posi- 
tion, and in consequence a smaller rainfall for the next few 
years was predicted ; but 1893 proved unusually wet, produc- 
ing the smoothed maximum for the middle of 1892. 

The following table gives the rainfall in Jamaica as deduced 
from about ninety stations: 

Aimrial Takafall for Jamaica. 
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Nature. Vol. 49. P. 399. 
‘The tabular sun-spot numbers are given on page 506 of the current 
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tents of the periodicals and serials recently received in the 
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